in the case of tuberculosis, vaccination should probably play a greater part than it has in the experimental assay of new chemical remedies.
We have felt that the animals ordinarily used in the laboratory have so little native resistance to the tuberde bacillus that only the most potent drug could be expected to check the course of primary infections with this microorganism. To avoid this dilemma, investigators have frequently resorted to the practice of saturating the tissues with a drug for a period of days or weeks before administering infection. But this procedure has little place in human therapy, and in animals it has engendered false optimism. Bacteriostatic properties may hold the microorganisms in check for days or weeks, but if the animals are allowed to live long enough most drugs are finally eliminated and the tubercle bacilli are then free to multiply and cause disease. We believe that it is much more logical to enhance the low native resistance of guinea-pigs or rabbits to the tubercle bacillus by preliminary vaccination and to test the effect of new remedies during the course of re-infection with a small dose of virulent tuberde bacilli. There are some who will not agree, for they believe that the goal of chemotherapy in human tuberculosis is treatment of the newly discovered, progressive, primary lesion; the chronic lesions, they feel, are too far advanced to benefit greatly. But to them, we would reply that progressive, primary foci that are large enough to be detected in a roentgenogram of the lungs have already become re-infection tuberculosis although endogenous in origin.
From Make up to 1000 cc. with H20, adjust to pH 7.4. has proved particularly effective in maintaining virulence. All of them exhibited identical cultural characteristics which had undergone no change in the four years since they were first described for publication.' Their colony structure, and rate and character of growth still remained the same. The virulence of all of them had been tested repeatedly in animals and never had any of them produced progressive tuberculosis. Vaccination was effected by 3 subcutaneous injections of 2.5 mg., administered every other day, a total of 7.5 mg. Two weeks after the last injection, all animals were skin-tested intracutaneously with 5 per cent old tuberculin. All reacted vigorously with erythema and induration that persisted for 48 hours.
The test inoculation with virulent tubercle bacilli was administered 2 weeks later by subcutaneous injection of approximately 50,000 bacilli* of the virulent "Rv" variant of strain H37. The 25 unvaccinated were injected at the same time with the same dose.
As death occurred, the animals were autopsied and the extent of disease in each was assessed. For purposes of record and comparison, the involvement of the spleen, liver, lungs, and lymph nodes was individually assigned a value proportional to the extent and the severity of the tuberculosis. The maximum rating of 4 in any organ was used to indicate widespread caseous disease diagnosed by gross inspection. The maximum value of 16 for the animal as a whole signified advanced generalized tuberculosis.
The severity of the disease in the body as a whole, the duration of life, and the cause of death for each animal in the experiment are summarized in Table 2. This table covers the infection control  group and the five different vaccinated groups. Tables 3, 4 , and 5 summarize these results. Table 3 shows the average period of survival for the six different groups and distributes their members by cause of death. The figures demonstrate that all five of these "Ra" dissociates of tuberde bacilli confer appreciable degrees of protection against re-infection. They also suggest that the vaccines from two of the strains, H37 and H4, are more potent than those from the other three. While 36 per cent of all animals of the vaccinated groups died from intercurrent infections, most of these deaths occurred long after re-infection (Table 2 ) and, hence, have not materially invalidated the experiment. The animals had sufficient resistance to tuberculosis so that they survived to succumb to other infections of accidental origin. Table 4 records the duration of life and the extent of disease in the first and last member of each group to die of tuberculosis.
The extremes of survival are appreciably longer in the vaccnated * This number has been computed on the assumption that 1 mg. of dry organisms contains 300,000,000 tubercle bacilli. than in the non-vaccinated controls, but there is considerable variation from one vaccinated group to another. The point of importance is the fact that the extent of the disease is essentially the same in the last as in the first member to die within each group. The animals that died of tuberculosis all had a generalized infection. It is inferred, but it is not obvious, that a general dissemination had occurred early in all cases and had merely lasted longer in some of the animals. Table S summarizes the observations on the six survivors killed, on the 617th day after re-infection, to terminate the experiment. Two of these animals presented no gross evidence of tuberculosis; the other four showed relatively little. General ratings of the same order, 2, 4, 4, and 7, were also encountered in 20 animals dying of non-tuberculous complications. The observations also indicate that the immunity is not type specific. The group of animals vaccinated with the homologous avirulent dissociate of the virulent one used in the test inoculation did no better than those treated with one of the other vaccines (H4). Whether the somewhat poorer results with the other three avirulent strains are of real significance is not apparent.
Whether the differences in length of life and severity of disease in the five vaccinated groups are significant is not entirely clear. In every respect, animals given vaccines prepared from strains H37 and H4 seem to have done better than the members of the other three groups.
This evidence, like that in most experiments of the kind, indicates that a limited number of animals in any mixed stock possess unusually high degrees of native resistance to the tubercle bacillus. When this is artificially reinforced by vaccination, such animals not only survive virulent re-infection, but anatomical evidences of their disease almost completely disappear. In this category belong the 6 survivors that were killed and the 20 other animals that died of causes other than tuberculosis. They constitute about one-fifth of the group as a whole. Most guinea-pigs, however, are more susceptible and in them vaccination results largely in prolonging their survival after re-infection with virulent organisms. Their lesions are naturally of a more chronic character, but the extent of their disease is frequently as great as that in unvaccinated animals.
Condlsions
Unlike many other bacteria, the avirulent dissociates of tuberde bacilli are capable of inducing an appreciable degree of immunity against re-infection with virulent strains of this organism.
Possibly the avirulent dissociates of different strains vary in their capacity to form protective antibodies. The differences demonstrated in these experiments were not sufficiently marked to warrant definite conclusions.
No evidence was produced to indicate that the immunity conferred by an avirulent dissociate is type specific for its homologous virulent dissociate.
